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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a highly reliable 
electrode structure for semiconductor chip which can 
control the interfacial reaction of a junction even when 
the conventional binary composition solder is used 
without using solder composed of a multicomponent 

metallic composition, and to provide a highly reliable ^2 SSSlSK*^' 

semiconductor device having the electrode structure 4111 flff! if si Vb 

and to provide a method and equipment for \|JJj 

manufacturing the device. k : ^«:=3? k;s : M- uj ^> 

SOLUTION: On an adhesive layer 5, an alloyed solder G: *** f Q 

layer 8 is thinly formed for preventing the melting and ^ — ....... — - 



diffusion of tin with respect to solder which is used y j 

mainly as lead-free solder and contains tin as the main V i * ' JQ 

ingredient A composite solder alloy layer 6 which f,,r * ir<hi-.* 

becomes two composite intermetallic compounds ~ 

between the tin and alloyed solder layer 8 and between ^ 

the tin and adhesive layer 5 is formed by supplying tin- ^ 
based solder in the form of solder paste or solder balls 

and by heat-melting the solder. ^ 
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a^^^y^fb^^-r^rm 1 ©£ima<b£«jji4ft 

•5> S2©^®Pa{b^<!:«t3f|5]B#{C}fJfiJ3llSfc©. 

« i ©^nmfb^««. »2©^sira{b^Bj%ess3ti 
[0 04 i ] sfc. a^^>y^H«3ja5tt«r« 
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X te&tiL&m-C h i> fc*. ffi»©jltf £ WSHJ-f * C £ 
?££©lli!£J: Office©, *©KoRJi^a-fe^B$ 

[0042] u~>x . iis-c*ftBfttfc{c <* o^sts 
»>?*©M£&*ii£©&Hiiiifl:gttJitt. *i©& 
imm t^nnm^L^mommmcmist ft* ctx. 

[0 04 3] $/c, *#MU©¥*f*Si§£srB t 

s>±. z?-vimm?zm 
mat. zf—vimmmiasmimimtz^ 

»<. zLx¥m#? yyommfri^imzt tic* 

ftffjCCB'O y ©HSP £ £8©&flE«JE** * < f i C 
tifi^ttj:*) . ^>*f?ffir©fi£L,fc£Jg|ffl{b£135 
■©m ff^£<k9HI{Sii3tfSC£#«Jtg£& 

[0 044] 

[»«©fS»WB«] JtfiOfc*IMI©BW. fcttfcJ: 30 

[0045] [|§&S©JBflS 1 ] * f. *^W©^ 1 ©* 
«B»CC«S*»»igBRDf*©Wi*ttK-3l>T. @ 
1 rtMS 3 *#JHl,-CfclTK:»a'J-S. H 1 «. #2£W 
©Jfl 1 ©SE«»MK»S^««B©-'05 r «SB*^"r 
ffiI@-C*6. ttc. 02SO'S3« > ^>^<>^ 

[0046] ®2lC9jkTJ:'>tC> «f(*fv7'10SSa 
2±tcB. E*2£W!BrS&0l£©&*£t9&tt*ll 
4£. ">Vt%jZL£&it?2>mm®5t, »y#t 

±tC»*3EflE»tb. S8££*fc<,>2 7cXB35c££© 

[0047] c©ttffit?^>^-;u9**nJ8^«rrs 

i. >0#^lbJ18BlT^T;0^©|g£j5lt.U 
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«@5*@ig-r£. ;0##©IS^©@?§-f S*gfiB& 

[0048] CCrS^£C£B. ^>#££{bJI8 
B. ^2 7cX(437C^^>^-^9©J|K:3i=H,r 
i§B?t,5S/cW©fi-C£>9. R*3. »«Banct)Tfflf*± 

tc$*>^ 1 Dm®? Ztcib, C©«fc5 fc£JS 

^t^©a^)iKfM$ft^^. 

[0 049 ] 0 IB. C©<fc^{CfCf#6ftfc^>^ 
>7-7©Kffiia*^L--CI,>S*s. -H. £Rlffl{b£«J© 

w.&mtbxm&^?££®6i)Wf$.2tizt. &® 

iSSfeU:©J!IWMi(c*}C>r fc«£l?ffi-C©lgSIB5©ig 
SPi&tfig # i C £ fc < . 56 {c«ntfiJS&T©IIMUS 

sens ft * itibim s ft * £ t>5 *«uii*fSf s. 
[ 0 0 5 0 ] <fc f)*(*«{citt^f ifcftcc. iS7 >;-m 

>^oyil/T, 8i*2jc^^>yjP-;l/9«C9 
6. 5gS%H/3. 5MW«©ft*^x>y*flWBf 

[00 5 1 ] ? 7* 1 ©ie^2 B. 7)1 5 

5 Bi 7 * Jb/^y -7 . ^ > ^#{t)l 8 B 

fts„ cc-c. ^>y^{bi8-c*sa©iw«. ^ 

>y#-*9iti«:d*n*tt©lt*«:»o. ?§^B#tc-r 

u>. fit. ai©ttif&fi*5ja*jK:Aj: 

UZttZtt*?, ^HB#©Afttt*Sfbl/. #^K#t|64 

-r6Sft*54).2>fc©?i**s-ri.. 

[00 5 2 ] fcfc. S5«)14{CB5 1 *>, **tl;/>?y 

tmLXi>&^. *fc. *^«©«FtR©— 3-C*S^ 

[0 05 3 ] ^UK^S-CB. S©H5. m> 

y^bB8 £ fctc^y^ $ 'J vytCtOSfiJESft-Ct* 
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fc- yirtoif&m Ltcwmttzz t fc-es a. &*. 
*. »>?K^£ft&a*inrr* $ 

fc. ^>y^ftH8B. »&£©aiBlMtJW>**r 10 

i^±stt*a«r. ">?a&flji8©±K:tH>-ciii» 
£&;oy-c<s>At>. S/c, 

<*ttT (,> Sif £CCB. y££{bn 8 BRW4 < X h 

At>. 

[0 05 5] [Hte©ffJS§2 ] &tC % $££BB©IB2©fl 

«a«g(co(,»T, H671SH1 3*#flRLTW!irr 
3. H6ftSH8K. *!6W©m2©Jlte0.««:^S* 
^*»©*»**VrKfflHr*S. H9RtfH10 

s«-wafiar*a. *&. hi ib. ¥^ft«g©s?ii 

»B©iiJiig«)-»*wfiaiffflH'c**. *&. 
hi 3«> xmmBi&oMmxfozmm/ftmo)* i s 
i<V*mtmxa>z>. 

[0 05 6] HefCm-r^^JC. Jg#Jf 5 <t 
77 ©meet*. »>?£a*M>*a£&IM5*flMtr 
4aa£©aMIBHba*»i. ^»^fe^>y*K«WB8 
*D. fe0<B^^»B5±K:S<^)jXL;fc£Jg£'O 
6«« $ ft 60 2 ©&RNH t^ft £**«£ 1/ 

•5. c©a^/N>^^H6«^>y^>7'^B#<Djn 40 
m/mummtcis^x, zomm- s *ais £ <t o 
ffaecwui/. ®&*%m?z>ctwx%z>. 
[0057] com'Mznztcibmm/ttiii&mzg 

Bmucawra. » > y«*s»**aw*?- »^ubu 

7P-ggrt©*7--yi 9±KRgi*tt. 'J7Q-1 
'J 7 1 8««ERU f ^r5t4//XXBS5c14^^©^«*s 

BjjB£&r>-a>*. a/c. ^f--^i 9©SH«:«flnisi 

7U-h 2 OfcJrV^fflT'U- h2 1 £#*r>. C©7 
U- h©l>r*i^«:Xf— i^l 9©SiBCC«|g4S1+ac 50 
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£Kj:-»Ta*eau mmmms. ccx. m% 
%%isx$hm&<&m-rztcib. viQttmm 
h 2 oMm&mm*m< . mx#mMKt*-# 
>*<£jbu ^»7 , u-h2 1 wm-m.v>$>z>* : r> 

U*4ttJI§l/T:i>$. 

[0058] 4fc. JeJOftaft'ei** RCflJD 
j&7l/-h20£OTJ7-#>4ffiffll/rt,»S*i. 

tm-c**i«*©ft©tm*ttJB t r 4>a 
< aauringBfths < * s c £#as w>. 

[0059] %m&? v 7 1 a©»D&/&ilKCBgl'T > 
y 7 o - x y 7 1 8 ©*ffitt#* XHOtMIKit; D r X 
SITS. *c«?S#X£L<-CB. »>9an®ttffcE& 

#X£Lt338, 7*=f>*. jBjEtt^iL-C**. 

*»^{C«t0^4P3n/c^iP^U-h2 l*r*f"-i> 

1 9«:«fl43#S*S©S*>. »4lWW**^f--yi 9 

#D«[i»*S(Pirc* *?&S«fc*J©«H'CffiS©#8;**a 

[006 0] g(C, 'j7a-i'J718<D±ticMiS 
4 £*#igfttI«Jjn&iS 2 2 *KW * C £ K J: o . « > * * 

0JW*C£*J5ia£ft«J. ¥*Fft?7 7la©±a 
£T»£©m©«K45IBt*<Kr*C£KJ:-9-C. ^ 

a^^>y6^a6*j&«fafc«>©»iffl4aa« 

fflWinJ«t£4S. 

[ o o 6 i ] 4*$, mm&m&mst ltb. ±ai©g 

gafiS©S*». HI OtC^r.fc^K. ^7—^19 art 

4#Se-Cfc<J:< 1 t-*J6e*j^«»). SJS. MMKt 
SS-T C £ J: -o XMM/I%itizm$lt £A 5 T£&. 

^>^o^«a«r&4^ifiMoaaB. 

[ 0 0 6 2 ] XK. H 1 1 SO'H 1 2 «r#BSL-C. $H 
«8^«©aMM«tg©«a*a«:ot>raWJ-S. 4 
fc. HI 1 (a) B. »/»»«!£ OTJm&T'U- h 

2 0£»*P^"U-h2 l©*4ffifflL/. A»tt'J7 0 

-T5«^©^«^b. hi i (b) B. mmmtb 
xmK.#&imimm2 2t:mi.\ y^n-xuns 

[0083] SI*. Xf^S 10 1. S2 0 1 tcteli 
^>y^fb)i8±{CM>y^te«tCf7 7 7d'^%0f 
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[0064] &«C. 7 7'S 1 0 2 . S 2 0 2 {Ctet> 

r . >^?mmomte? ? ?• i a * >j ? a -«g 

F*)©Xf— i?l 9±«Ci9SBL (012 (a) #180. 'J 

7c-i>;t l 8*aBBi/rBf*©BE**r«Ei/tea 

(Xf-^7'S2 03) . ★JR^/tWTKJR^StfiB 
■StiX-CimtZ Uf-?7'S2 0 4) „ £©IflB. 

■j v v-x ') 7 1 8 zmtim&tMmjtti&mfiu: 

*>©-c*9. mh&K.$MtmM,G&rmta£&> 0 
1 1 (a) ccijvfj: 5 cesser 

[0 06 5] ^{C. Xf5^S103, S2 0 5Kteli 

u- h 2 o zmmv. »>you&iM&&±m%. 
m&tv±msitxi8»rz (012 (b) #jd . & 

48. ^M^ID^2 2£<I*fcKa©i§£B. C©flD 

«BRt««s-&r»«i*tf5. c©M<a:*i«c:te<,>-c. 
H*j^>yniKjsifuri><. *fc. «SH5©iJi{t 20 

mi 7. as»5©Hfc^>jw^©ifflK>w!&. 

[0 06 6] •€•©$. ^f-^S 10 4. S20 6tCte 
<,>r. ftnS^^l — h 2 0£Xf-5>l 9*»e>ffU i$*P 

(012 (c) #Ji) . CCT, 7*1 
a BR®ffiW>6 ftiP 3 /c». 0©±#*> 6T#K:|6] 

»J15JWfflf5fc«>©8£&»>. safH5^iaccji 

5 oiifrto)&Mmt&m>MB,*mm&. 
[0067] mm zsmmtsmt. »>?<Dzm& 
x*>mt mm 5 mm s £ii <t ©^nr^t^ 

•5, m«. ^>y^Mbi8*iwir**«4©*« 

HHt£». fc L < »M£ jS*ttttt*JH 1 7 
■£©£B«Hfc£11rc*9. C*i&«l8|l*«cSfflB5fl- 

3ft <06#H) . ^>^fiK*i^71-S (Xr- yZfS 40 
10 5. s 2 0 8 ) . ftfc. ft&i§er©^>#rt©i& 

[0068] «»H 5 ffBi&fttCfett £#*PjIg£*S 
<-f*«:B> Xf— i>\ 9T£©M&7'U-- f-2 OfCj: 
'J 7 D - x >; T 1 8 i^KRWfcsSJWl t- i? 
&£©#ttMfflftflKa2 2 K-kZimtZmVHCii l». 
Xf-,7'2 0 6{ctet>r^»7-u- h 2 l{C<fc*&*P4 
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[0069] C©S&fP£0 1 3 *#|Hl/rttWr*. 0 
13 KB. Xf— yi9SfflfiS4. im^\y-Y2 0 
&W$SP7'U-- 1-2 l©W9g*©*-f 5>y. fc,=fcO' 
^fl@MMRH2 2©ON/0 F F© *-f 5 >^tSU 
n>S. #SMSAM!W2 2 BflOfctflffllU: 0 ON©tfS§ 

ku a*±r^e»»-rs. -e-or. 

>o y©sJMf«±©BfSsaK & oT#>e>-j£©B$ig# 

ffiil/fc«Fj«-caM(l^U-h2 0*»6»«^U-F2 1 
K«!0»itT»»tBIWr**J. ^SH3£DIHN«2 2» 
t^¥<msk (0* : Tm) iOtTC (0* : AT) ffi 
C«KTl(CT*«4*rON©tt»*IH«"J-*. Cit 

HZZttfiXUZ. 

[0070] &te. c©i9&«W*ff5«:tt. xf- 
v> 1 ooiKMf » ^©anfia**w-rsa 
c©aa-fe>-y t ^e.©tb^ ; &#R§L 

T. ^U-h©W9#^.. ^»SHDi^S2 2©ON/ 
OF F4ff iU*A< . C*l6©«fP*a«WtCtf 5W« 

^ fe Htt©*ffi-C^ > 7-4 J&fit? 5 C i pjgg-r * S . 
[007 1 ] C©J; 5 CC. 3t«Jfi»Jfi©*3l»Kjg^ 

2ac«»iij6*ffi«:flai»s*»««jaa-cB. fln^7-u 

-h2 0. &iP7-U-F2 1. teJ;^^S!»n«2 

2©g^sa. oN/oFFo^^s^y^i^-rsc 

4K: <fc *) . **(*^ 9 7©fljracttUffiB©fllfc«>Se 
7 i«S@5 4©SWI{CA)«IB{t^«l**fWr*C4*J 

wmwm uc»> ttommc v<Dfm&» 

[0072] 

[HiSPd] ±ffiOfc*l6W©SliS©^ffl|{coi>r36«: 
Lxmmic®w?z. 

[0 0 7 3 3 [UMlM 1 ] $IPJ©SB 1 ©HJS^fiS-C^ 
Lfc**(*KIB©IM*Wtt«a*tt«:oi»T. 02*# 

sstrsjHg-rs. sf. ^(*7 t 7 7-i±«c^fiS54ifc 

r;U5^->A^©ieiS2±{c. ^mm4 6LX9-ii> 
fa. c©±k. 9mmbt\j'C-i 
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mo. setc/oy^fbusiLt. M*z'*vi>') 
>y&*)&mz>. c<Dt^<Dm<DBmtbxit. m-x 

X* ? f <) >^CcJ; 0 ^fi23n/cmffi©itS*5BS 1 2 0 
tm\ 5 0 umV$>Z>m£, mo. 8umft&b&t 
[0074] CybXfc&LZtllcWMkK.nQS. 52fi 
tti>ic&1&b, &H,»>##-)\><DW&XS>62 2 1 

> y ;u 9 b/> > #££ttn 8 ©si£- a ? ^-ci§»? 
©«£bfc^>y££H6*jf^o. J£££5£7-rs. 

[ 0 0 7 5 ] C "5 0T»fiSSnfc^>^O7 , ©»rffi : fe 

tCBJftPtZ 4 ^ £*©??£ U ttt > C i *WB o n > s . 
[0 07 6] C©v\>y>-07"7{S:, WMlCfcf&btc- 20 

»©a^ o tc&&»> v^&m 6 ©#s<t o . c ©aie 

*5 - » * JttMMKHUkfc J: otfK fifii tt£&T 
[0 07 7] C©$&H<!;. 6 ©#fc# 

swcoi,>rttwrs. c *i y££»6B. - 
» **/M©^iaHt^«RD^M©&*iBMt£* 

-rxDBBtbX. ~vtr)l>i.ffi<Zffl&#<iC*tbX&tfi 

<5. C©37C&©&ISIBHb£«)£0T# 
«ET«»^K*jt>rfc. *£ISt-ri7c*©iSK*J«^0'C 

[007 8] CCT. ^>#££fbJ18«BS0. 8 Mm 

jiiiiiUrf. ^jaauiio. 8wm*>e>i. 2 

4. m® 5 ©MVB. ¥*<*3Sg©S¥j&±©f&£Ccj: 40 

[0079] [11^2 ] sic, *5m<D&2<Dm&m 
Ko^rttw-j-*. **ft0!i©¥*ft£SB. B?fetfc 

»1©3I«W£I5I«K:. ¥*tt*?:7l±K:»«3*lfc 

£ 1 ~ 5 «i mfl@©Jl 3 (C * ? * > if K. J: 0 JfJfiS 
b, $'->K.>»>ir'&$Htm8tbXmi:Z>*v2 t )>9 

£*)&mbx&m*Bi8.2tiz. c<Dt*<om<D®®t so 
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u-cb. m&x? * y>^«cj:»)»fiS$tifcsg©a 

S*JBS1 20(imr, fflii8©^S^*>6«Ci^>^ 
#-;U9©BSjMB1 5 0(imT«t|^, BS0. 8 a 

[0080] cc-c, xmmmxtt. c©sa©^>y£ 

AfW8±(C. EtCM$J*3 0. 5-1. Oumftte 

u 2 2o , cbi±(cj]niai-rsc<!:«:«i:oa34$§©^P4 
fb^*j<tot- v*>\>m<D&®mtG®om£btc& 
*^>y^fe»e*T«wg«Tac4*i*»4i/. c© 

[ 0 0 8 1 ] m&btcm 1 RCfl&2 ©HiS^f 
B. >oy£^>y#-;u9©tfc«otft*&-fSil£K:-3 
l>T*Lfcidi. H3«:5Vr«fc5K^>y^-^ h 1 0 £ 

[0 08 2] ] SIC. #2PJl©?&3©g^fe0!l 

tcour. EKfcgMl/'TiftW-f -6. 04 B, *^W© 

m i owm^mx^btcmm.o^mw^ ? -/zmmbtc 

K. 7 «J 9 v zf* 4 ^©^ft^gB. ¥m&? -J 
V 1 ±Kfl5SE3 titer* 5 - ^ A-^©EK 2 ±fc?g» 
1 4 i b X 9 ** >fc <fc V* $ >/ f > ^ f" 

y>y-rs. c©±{c«^@5itr-9ir 

jb/y^y^A^?: 1~5 MmglS©J¥$«CX^'5; 

';>y(c«kOfMi/. S6K:/oy££{bJS8£i/T^ 

«A'7$'J>^t)Mt5. C©£$©il©KJli 
UTBIBSX/-! ? ^ V >y0Ccfc »3 SfiR3titefl8ffi©ita 
tm 1 2 0 (imf, $<tgg©£||££d>6&S>'02 , # 
-;U9©iIS^l 5 0amr*-5*i^. «80. 8 am 

[008 3] C^l/T^(SStlfc«fii«:$|9 6. 5fiS 
%/&!3. 5Sfi%©* B a B ^>y=i<-;U9^77 ^x 
£ife{c«*&L, « B e B ^>y^-;l-©S6.*r&S2 2 1 
•KlcagrMU ^>y-l<-;U9^^-r-2 > . ^ 
> y tf- *8Ba> y^(b® 8 ©ffli- a -r^r^^ 
L/. J«l4 4t>«:^>yB*»»K4ac0. l?ffiK-9 
y;u/JS©^ffl{b^*j«fctf t fli/Mo&linfb^M 
©ffi^ 1/ /c^ > 6 ?:JfJfiS L> ^> y^'> 1 7 t 

[0 0 8 4]-^. ^*^>y^>7*7i|5)M(iS©^> 

2 ©S@K^(*? y ■? l *{4g^# L> AM!t«n(/r 

mstz. »^»{cB««B«Bsa*jj:uwatti&isi±s 

ti^fcdf). ^>y/oy7©BB^^±g}»§14K:«J:f) 
7*7 i|SIGifflfiX©^>y?rBGAJ1-g|5^1 3£br»a 

[0 08 5] ccr. sfij{cBom^e.nrt,^^(* 
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[0 08 6] [mmm*] *ic. *jsw©^ 2 ©jus® 

08B, W4©**W(Cff4^fc*»;/©ira4S*-r 

Stsh-c* i) . ( a ) temm&mmzmmmiiicisM 
tcWkimL. (b) itmtiw&mmzstu^wti 10 

[ 0 0 8 7 ] H 7 «fc 5 tC. SfStSW©^*** ? 

a i m®±icmmMs ? *mt <t o «#n 5 ©^ 

7iLTi^0. 0 5 ium©^ 7*«rtSr. 

m^mmtmx 2 0nmrt5. 

JHMtttCfcqWftL. »Sl50wm. tti$BM9 
6. 5SS%/«R3. 0Jlfi%/^0. 5£g%©#- 

[008 8] *©$, a 20 

*';7D-^grt©^f-- s> 1 9±«C»SU 'J7n- 
i';Tl 8rt%**»l 0Pa*-C«EOfcft. gmtfzz 

ofc»Ba3R©i«*fti 5 y » v*>/&t?h. % 

(C. ^J2 9 0-C{C».tfc»7 - U- h2 O^^f— ^ 

1 QfCjgfttg-i* ^>^©fflL*T*S2 2 0'C«:jBjfC 
*6»7 5*88KtoJ|fc:7u-h2 0*l!U »t>T\ ft 

ip-7 , u-K2 1 4x^-^1 gtcgftts-a-T^ssr^ 

*W*. C©*§£. **&KB2 6 5±2 a C. H^lfeU: 
©B#|ffl« 8 5 ± 2 8>T* 0 . ftifljISBift 4 'C/#-C* 30 

o/c. &*». *W«n«©ICMtcJ:tia. fedaUKBtt 

2 •C/»«±r*tH35t:|6WflW»**»r & C 4 ««B 
Orc>*. Sfc. Xf— y 1 9K£»3-SS:/l,-h4 
MStT'U-- h2 0/»e.^pyu-f-2 HC^O^AS^ 
-f5>y*ia«K:j:0W9-r54P» HB©fltt«6o 

[0 089] ±fa#?£«:<fc 0 JBlSOfc**** 9 7tCO 
t&gfBS/'^Ws'fTWiBlClftl Mtn©IS, SI, •=- 40 

» «r jtr-ciMts n« Aimnf t:^4Mi«<flmiB 5 4S5 <t 
[0090] **w©*a4*-rs><>? , tts*sw** 

» 7" (06) ifi£*©'j7D-ieKJ:»)f¥«LA:/0 
•7ftt*j»f*?- y 7" (01 4) 441 5 0*C©^-^> 
rttCSOOOBSPflStt. M«©@tBftlifcCCJ:S8afJf 
5 (ftlgBSN iJB) Otliotim&ZttmLtc. 



^2 00 2-2 80 4 1 7 
20 

1 mtftto 1 . 2 Mmfttotlfc©tCJtL/. $2£iirettN i 

H©AbtiBo. 1 nmgaT?*»3 t xftwonmm 
mm 5 ©ft*. BfffletKtc «t z-ktim±tc*$ 

[0 09 1 ] &te. ±B»4©HM5«rB. 
>y#-;i»9©^rfW&T*ii£{coi>TmOfc#. 

S8«:7f;-r«i:^{CM>^-x h 1 otbxmife-rzc 

[0 09 2] tmfl5] %<c. **»!©* 5 ©Xllff 

[009 3] $IU5&0I©¥*f*?- ^ 7'B, A 1 HELkK 
3»/i4/M/T x-k £ y > y {c«k 0 - » V> 
$A©«»»54»S*il wmJBiSU 3^«t±H&ciI 
titt*»JH7©»*^A»*y>jf«:j:»)ji!jo. 4i/ 
mf&mh. Sffi©**SBSr4©fSJfiWi|5li;<ittl 

m 2 0dmTM. m&msQ. sm& 

%/m. 55e©27C^. S&# 1 5 0 h m©sK-;b 
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